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(57)Abstract: » 
PROBLEM TO BE SOLVED: To reduce a weight of a 
detector, to enhance detection efficiency for a gamma 
ray, to improve a directional characteristic including 
that on the rear side to make detection information 
refined, and to facilitate setting to enhance 
operability. 

SOLUTION: This detector/method is provided with a 
photoreception element 50, wherein a plurality of 
kinds of scintillators 44, 46 different in luminescent 
intensities to the gamma ray is joined to form a joined 
scintillator 42, having a light receiving face 52 
coupled optically with the respective scintillators 44, 
46 constituting the joined scintillator 42. In the 
detector/method, the ratio of direct incidence to 
indirect incidence of the gamma ray is made different according to an incident direction 9 in 
a circumferential direction, in the scintillators 44, 46. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is a gamma ray directivity detector for detecting the direction of incidence of a gamma ray, 
The junction scintillator which joined the scintillator which is two or more kinds from which the 
luminescence reinforcement to a gamma ray differs, and was formed, 

It has the photo detector which has the light-receiving side optically joined to each scintillator which 
constitutes this junction scintillator, 

The gamma ray directivity detector characterized by trying for the rate of the direct incidence of a 
gamma ray and indirect incidence to change with directions of incidence in a hoop direction in each 
scintillator. 
[Claim 2] 

The gamma ray directivity detector according to claim 1 characterized by each scintillator being a 
high density scintillator. 
[Claim 3] 

The gamma ray directivity detector according to claim 1 or 2 characterized by for said junction 
scintillator joining the scintillator of the shape of two kinds of rods, being formed in the shape of a 
column, combining the base with a light-receiving side optically, and detecting the direction of 
incidence of 0 times to 180 degrees. 
[Claim 4] 

The gamma ray directivity detector according to claim 1 or 2 characterized by for said junction 
scintillator joining the scintillator of the shape of three or more kinds of rods, being formed in the 
shape of a column, combining the base with a light-receiving side optically, and detecting the 
direction of incidence covering the perimeter of 0 times to 360 degrees. 
[Claim 5] 

The radiation monitoring approach characterized by using a gamma ray directivity detector 
according to claim 1 to 4. 
[Claim 6] 

The radiation monitoring apparatus characterized by having a gamma ray directivity detector 
according to claim 1 to 4. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention is the field which uses the radioactive substance and a radiation like atomic industry, 
radiation medicine, a radiation industrial instrumentation, and nondestructive inspection. The gamma 
ray directivity detector for detecting the direction of incidence of the gamma ray which carries out 
incidence from a hoop direction, and to use for the monitoring post which starts the radiation 
monitoring approach and equipment and detects the leakage of the radiation to an environment 
around nuclear paraphernalia, such as a nuclear power plant, especially [ suitable ] It is related with 
the radiation monitoring approach and equipment using the gamma ray directivity detector which has 
large directivity, and this detector. 
[0002] 

[Description of the Prior Art] 

When getting to know the radioactive substance's 8 existence location (direction), it is desirable for 
not only the reinforcement and the nuclear species of a radiation but the direction theta of incidence 
to be detectable in the gamma ray detector 10 which is used as a surveymeter or a monitoring post 
and in which a gamma ray carries out incidence from a hoop direction, so that it may illustrate to 
drawing 1 . 
[0003] 

In order to make a gamma ray detector produce directivity or the directivity of the specific direction, 
as conventionally shown in drawing 2 , the detecting element 12 of the conventional detector 10 was 
equipped with the heavy large collimator 20 made from lead, and the method of obtaining sensibility 
only from the one direction which passed this lead collimator 20 to a gamma ray was taken. 
However, by this approach, the collimator 20 made from lead became a heavy lift, the detector 
became large, and there was a problem that portability was spoiled. 
[0004] 

It starts and the magnitude of the electric pulse produced when the plate-like thin plastic scintillators 
32, such as 5 etc.mm, are joined ahead, the Csl (Tl) scintillator 34 is joined to the back and a gamma 
ray carries out incidence as it is the purpose which solves such a problem, for example, it is indicated 
by the patent reference 1, and shown in drawing 3 , and the radiation detector 30 which produces 
directivity are also developed from the relation of shape properties, such as falling. In drawing 3 , 36 
is an optoelectric transducer and 38 is a polarization case. 
[0005] 

[Patent reference 1 ] 

JP,5-66275,A 

[0006] 

[Problem(s) to be Solved by the Invention] 

However, a consistency is small, for example, the probability for said plastic scintillator 32 to react 
when the gamma ray of 662keV(s) of Csl 37 carries out incidence from the front is at most about 5% 
in the count result of having used the open code EGS4 of the Monte Carlo simulation method, and 
95%, the (1) plastic scintillator 32 causes no reaction, but goes into the back Csl (Tl) scintillator 34, 
and will be in the condition of being theoretically incalculable. That is, the problem that the detection 
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efficiency of a gamma ray is small occurs. Moreover, the sensibility of a response changes greatly 
with whenever [ (2) incident-angle ]. That is, although sensibility is high in the direction of the front 
which meets plastic scintillator 32, since sensibility will fall suddenly if it becomes a longitudinal 
direction 20 degrees or more, the monitoring post which needs large directivity is not turned to. 
furthermore, in the case of (3) directivity setup, special actuation of recognizing a complicated 
element called the magnitude and the configuration of an electric pulse is required — etc. — there was 
a trouble. Moreover, the problem that there was no sensibility was also behind (4) detectors. 
[0007] 

This invention was made so that it may solve said conventional trouble, and it makes it a technical 
problem to aim at improvement in the operability by improvement in the detection efficiency of 
lightweight-izing of a detector, and a gamma ray, elaboration of the detection information by 
improvement of directive property also including back, and simplification of a setup. 
[0008] 

[Means for Solving the Problem] 

In a gamma ray directivity detector for this invention to detect the direction of incidence of a gamma 
ray The junction scintillator which joined the scintillator which is two or more kinds from which the 
luminescence reinforcement to a gamma ray differs, and was formed, It has the photo detector which 
has the light-receiving side optically joined to each scintillator which constitutes this junction 
scintillator, and in each scintillator, as the rate of the direct incidence of a gamma ray and indirect 
incidence changes with directions of incidence in a hoop direction, it solves said technical problem. 
[0009] 

Moreover, let each scintillator be a high density scintillator. 
[0010] 

Moreover, the scintillator of the shape of two kinds of rods is joined, said junction scintillator is 
formed in the shape of a column, the base is optically combined with a light-receiving side, and the 
direction of incidence of 0 times to 180 degrees is made detectable. 
[0011] 

Or the scintillator of the shape of three or more kinds of rods is joined, said junction scintillator is 
formed in the shape of a column, the base is optically combined with a light-receiving side, and the 
direction of incidence covering the perimeter of 0 times to 360 degrees is made detectable. 
[0012] 

This invention offers the radiation monitoring approach characterized by using the aforementioned 

gamma ray directivity detector again. 

[0013] 

Moreover, the radiation monitoring apparatus characterized by having the aforementioned gamma 

ray directivity detector is offered. 

[0014] 

[Embodiment of the Invention] 

With reference to a drawing, the operation gestalt of this invention is explained to a detail below. 
[0015] 

The detecting element 40 of the gamma ray directivity detector concerning the 1st operation gestalt 
of this invention As shown in drawing 4 (A) (top view) and drawing 4 (B), and (the sectional view 
seen from the transverse plane) For example, the junction scintillator 42 which joined semicircle 
column-like the front scintillator 44 and the back scintillator 46 which have been arranged forward 
and backward, and from which luminescence reinforcement differs by two kinds of high density, and 
was formed in the shape of a cylinder, It has the photo detector 50 which has the light-receiving side 
52 optically combined with this junction scintillator 42 and each scintillators 44 and 46 which were 
arranged in the direction of a right angle, and which constitute this junction scintillator 42. 
[0016] 

The high voltage supply equipment 62 which supplies power to this detecting element 40 as shown 
in said detecting element 40 in a detail at drawing 5 , The pre amplifier 64 which inputs the output 
signal of said detecting element 40, and operates orthopedically and outputs a signal pulse, The 
linear amplifier 66 which inputs the output signal of this pre amplifier 64, and amplifies and outputs 
a signal pulse, With the multi-channel analyzer 68 who inputs the output signal of this linear 
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amplifier 66, and generates a spectrum the peak count software 72 which carries out counting of the 
photo-peak from said spectrum ~ and The computer 70 by which the ratio count software 74 which 
outputs the direction theta of incidence with reference to the table which asks for the ratio R of the 
enumerated data of the photo-peak resulting from each scintillator 44 and 46, and is built in in 
advance was installed (CPU), The measuring circuit 60 which consists of a direction drop 80 of 
incidence which displays the direction theta of incidence calculated by this CPU70 is connected. 
[0017] 

Since desired directivity is given, the alarm set station 82 for setting the range Rr of the direction of 
incidence which generates an alarm further beforehand with said ratio R as this measuring circuit 60, 
and the alarm 84 which generates an alarm when said ratio R goes into this range Rr can be added. 
[0018] 

Hereafter, an operation of the 1st operation gestalt is explained. 
[0019] 

The scintillators 44 and 46 from which two kinds of luminescence reinforcement differs are 
connected mutually, and one junction scintillator 42 is formed, and this junction scintillator 42 is 
optically combined with the light-receiving side 52 of a photo detector 50, and the detecting element 
40 consists of these operation gestalten. As said semicircle column-like scintillators 44 and 46 of two 
high density for example, as a front scintillator 44 arranged in the direction of the zero front in the 
hoop direction of a detector A consistency by 3 3.67cm as a back scintillator 46 by which 
luminescence reinforcement is arranged in the direction of 180 back in the Nal (Tl) scintillator of 
100 Luminescence reinforcement by 3 4.51cm 49 Csl (Tl) scintillators, [ a consistency ] Or 
luminescence reinforcement uses [ a consistency ] the BGO scintillator of 13 by 3 7.13cm. Join these 
front scintillator 44 and the back scintillator 46, form the junction scintillator 42 of the shape of one 
cylinder, and the base is optically combined with one photo detector 50 52, for example, the light- 
receiving side of the photomultiplier tube. The detector which has directivity effectively to the hoop 
direction of 0 times to 180 degrees especially can be constituted. 
[0020] 

Thus, if a high-density scintillator is adopted as the scintillators 44 and 46 of the front and back as 
compared with plastic scintillator, to the gamma ray from [ said ] incidence, detection efficiency will 
be high and the probability of the photoelectric effect will also become high. 
[0021] 

Now, the left of the junction scintillator 42 is made into 0 times for the location of the hoop direction 
of the junction scintillator 42 in the top view of drawing 4 (A), and this right is made into 180 
degrees to ** at the circumference of an anti-clock. If a gamma ray carries out incidence from the 
zero front of a detecting element 40 as shown in drawing 6 (A), a certain thing causes the 
photoelectric effect by the front scintillator 44, and this luminescence will be changed into an electric 
pulse, and it will make photo-peak A to the high channel field of the spectrum generated with a 
multi-channel analyzer 68 so that it may illustrate to drawing 7 . A certain thing passes without 
reacting, causes the photoelectric effect by the back scintillator 46, and makes photo-peak B from the 
front scintillator 44 to the low channel field of a spectrum. Then, it asks for the ratio R (= B/A) 
which calculated the enumerated data of both peaks with the peak count software 72 already put in 
practical use, for example, **(ed) the peak enumerated data B of the back scintillator 46 by the peak 
enumerated data A of the front scintillator 44. In this case, although a gamma ray carries out direct 
incidence to the front scintillator 44, since the front scintillator 44 serves as a shadow, namely, the 
back scintillator 46 becomes a shielding material and a gamma ray carries out incidence indirectly, 
the enumerated data (referred to as B0) of the back scintillator 46 become small, and said ratio R 
serves as the minimum value Rmin. 
[0022] 

Next, in order that there may be nothing that serves as a shadow to the back scintillator 46, i.e., the 
thing which becomes a shielding material, and a gamma ray may carry out direct incidence if a 
gamma ray carries out incidence from 90 longitudinal directions as shown in drawing 6 (B), the 
enumerated data (referred to as B90) of photo-peak B become large, and said ratio R becomes large. 
[0023] 

Furthermore, when a gamma ray carries out incidence from 180 back, a phenomenon contrary to the 
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case from the front shown in drawing 6 (A) arises, the enumerated data (referred to as B180) of 
photo-peak B by which counting is carried out by the back scintillator 46 are large, the enumerated 
data (referred to as A180) of photo-peak A by which counting is carried out by the front scintillator 
44 become small, and said ratio R serves as Maximum Rmax. 
[0024] 

In the direction of middle of 0 times to 90 degrees, said ratio R serves as a middle value of each ratio 
so that it may illustrate to drawing 8 . Also when a gamma ray carries out [ of 90 to 1 80 degrees ] 
incidence from middle similarly, said ratio R serves as a middle value of each ratio. 
[0025] 

Thus, the rate of direct incidence and indirect incidence changes from a direction to a direction 180 
degrees 0 times, and as the ratio R of the enumerated data A and B of the photo-peak resulting from 
both the scintillators 44 and 46 illustrated to drawing 8 in connection with it, it increases in 
monotone. Therefore, the direction theta of incidence of a gamma ray can be conversely known by 
calculating this ratio R. 
[0026] 

Furthermore, when setting up the range Rr of the ratio R which generates an alarm with an alarm set 
station 82, and the directivity of arbitration can be given for 1 80 degrees from 0 times and a gamma 
ray carries out incidence from the direction, it is possible to generate an alarm from an alarm 84. 
[0027] 

this operation gestalt ~ setting — the front scintillator 44 and the back scintillator 46 — both — a 
semicircle — it supposes that it is pillar-shaped, and since it is made circular [ the cross-section 
configuration of the junction scintillator 42 ], the incidence effectiveness over the photo detector 50 
of circular cross sections, such as the photomultiplier tube, is high. Although it is desirable and the 
shape of a cylindrical shape is the optimal example at the point for peak computation that the 
configuration from which the transparency distance of a gamma ray changes gently-sloping is easy, 
the configurations of the junction scintillator 42 may be the square pole, a multiple column, and an 
elliptic cylinder, as long as a ratio R increases [ monotone-] or decreases [ monotone-], as it does not 
limit in the shape of a cylindrical shape and is shown in drawing 8 . 
[0028] 

In the 1st operation gestalt, although only the direction of incidence of 0 times to 180 degrees was 
detectable next, the 2nd operation gestalt which made detectable the direction of incidence of the 
direction of the perimeter ranging from 0 times to 360 degrees is explained to a detail. 
[0029] 

As shown in drawing 9 (A) (top view) and drawing 9 (B), and (the sectional view seen from the 
transverse plane), this operation gestalt joins the scintillators 92, 94, and 96 which have three kinds 
of circular cross sections for the junction scintillator 42, forms them in the shape of a cylinder, and 
combines the base with the light-receiving side 52 of a photo detector 50 optically. 
[0030] 

As said scintillators 92, 94, and 96, Nal (Tl), Csl (Tl), and BGO can be used, for example. 
[0031] 

According to this operation gestalt, directivity can be given in the direction of the perimeter ranging 

from 0 times to 360 degrees by using the ratio of the enumerated data of the peak of three 

scintillators 92, 94, and 96. 

[0032] 

[Example] 

In the 1st operation gestalt shown in drawing 4 , the Nal (Tl) scintillator of a semicircle column with 
a thickness of 50mm was made into the front scintillator 44 for the diameter of 75mm, the Csl (Tl) 
scintillator of this dimension was made into the back scintillator 46, both were joined optically, the 
cylinder-like junction scintillator 42 was formed, the base was optically joined to the light-receiving 
side 52 of the photo detector 50 using the photomultiplier tube, and the detecting element 40 was 
constituted. The quality of the material of the case 48 of a detecting element 40 is the aluminum 
which covers the light which serves as disturbance to scintillators, such as the light and ultraviolet 
rays, or stainless steel. 
[0033] 



http://www4. ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 7/31/2006 



JP,2004-361290,A [DETAILED DESCRIPTION] 



Page 5 of 7 



The about [ 800V ] high voltage was supplied to the detecting element 40 from high voltage supply 

equipment 62. 

[0034] 

Here, it was used for proofreading of a common surveymeter etc., and Csl37 which is the typical 
gamma line source used with industrial-instrumentation equipment, nondestructive inspection 
equipment, etc. was prepared. Activity reinforcement was set to feeble 3.7MBq(s). 
[0035] 

From the scintillator plane-of-composition core, installed in the location of 100cm, it was made to 
rotate from the zero front to 180 back in the hoop direction to a cylinder shaft, and counting of said 
line source was carried out for 300 seconds per each direction. This condition is in the location 
which the usual line source of on-the-strength 37GBq left 10m in practice, and the case where 
counting is carried out for 3 seconds, and the number of gamma rays which carries out incidence at a 
detector 40 become the same. 
[0036] 

Actuation is explained about the case where a gamma ray carries out incidence from the zero front. 
Many of gamma rays which fly to coincidence react by the front Nal (Tl) scintillator 44, and the 
light pulse of fixed reinforcement generates it according to the photoelectric effect in the reaction. 
This light pulse is changed and outputted to the electric pulse proportional to reinforcement with the 
photomultiplier tube 50. This output is shaped in waveform by pre amplifier 64, and proportionality 
magnification is carried out with the linear amplifier 66. Analog-to-digital conversion of the output 
from this linear amplifier 66 is carried out with a multi-channel analyzer 68, and it makes the photo- 
peak AO of a Nal (Tl) reason to the high channel field in the spectrum shown in drawing 7 . On the 
other hand, the thing with a gamma ray penetrates the front scintillator 44, causes the above- 
mentioned photoelectric effect in the back Csl (Tl) scintillator 46, and makes the photo-peak B0 of a 
CsI(Tl) scintillator reason to the low channel field in a spectrum. Since the difference of 
luminescence reinforcement is in both the scintillators 44 and 46, the corresponding photo-peaks AO 
and B0 have been produced in the fully distant location. Therefore, with the general -purpose peak 
count software 72 built in CPU70, the photo-peak of both scintillator reason can be recognized and 
the enumerated data of these photo-peaks can be calculated. And the ratio R which **(ed) the peak 
enumerated data B of the back scintillator 46 by the peak enumerated data A of the front scintillator 
44 is calculated with the ratio count software 74 built in this CPU70. 
[0037] 

Next, the case where a gamma ray carries out incidence from 90 longitudinal directions is 
considered. In this case, in order that a direct gamma ray may carry out incidence also to the back 
scintillator 46, a big peak arises like the photo-peak B90 of a CsI(Tl) scintillator reason, and 
enumerated data turn into a large value. 
[0038] 

Next, the case where a gamma ray carries out incidence from 180 back is considered. In order that a 
direct gamma ray may carry out incidence to the back scintillator 46 also in this case, a big peak 
arises like the photo-peak B 180 of a CsI(Tl) scintillator reason, and it becomes big enumerated data. 
On the contrary, in order that a gamma ray may carry out incidence to the front scintillator 44 
indirectly, the photo-peak A180 of a Nal(Tl) scintillator reason becomes small. That is, a ratio R 
serves as max. 
[0039] 

A ratio R is called for in the procedure same also in the case of the direction of middle. Drawing 8 
showed these ratios R. It turns out that a ratio R carries out the increment in monotone from 0 times 
to 180 degrees at stability. Then, the next table 1 is memorized to the ratio count software 74 
interior, the nearest value or the value which carried out interpolation interpolation for example, 
using straight-line approximation is outputted to it, and it displays on it with the direction drop 80 of 
incidence. 
[0040] 
[Table 1] 
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[0041] 

Moreover, when setting up the range Rr of a ratio R with the alarm set station 82 and a ratio R goes 

into the range Rr, an alarm is generated with an alarm 84. 

[0042] 

Thus, while acquiring the direction of incidence numerically, it has the function to generate an alarm. 
[0043] 

Since the Nal (Tl) scintillator and the Csl (Tl) scintillator are used in this example, the width of face 
of a peak is comparatively wide, and distinction of two or more nuclear species is also easy width of 
face. In addition, it is also possible for the combination of the scintillator in the 1st operation gestalt 
not to be limited to the combination of Nal (Tl) and Csl (Tl), but to replace either or both by for 
example, the BGO scintillator or other scintillators. In the 2nd operation gestalt, the combination of a 
scintillator is not limited to the combination of Nal (Tl), Csl (Tl), and BGO. 
[0044] 

It is also possible the class of photo detector and for it not to be limited to the photomultiplier tube 
but to use other optoelectric transducers. Moreover, although the configuration joined directly is 
structurally easy for the optical junction to each scintillator and the light-receiving side of a photo 
detector, it is also possible to carry out indirect junction through an optical fiber etc. Ratios R may be 
inverse number 1/R. 
[0045] 

As shown in drawing 10 (A) (top view) and drawing 10 (B), and a (front view), the detector 100 of 
this invention can be attached on the fixed means 102, such as a tripod and the pole, and can be used 
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as a gamma ray monitoring post 104 of extensive directivity prepared in the perimeter of nuclear 
paraphernalia 1 10. [ many ] Moreover, it can also be too used as a gamma ray surveymeter of 
extensive directivity. 
[0046] 

[Effect of the Invention] 

According to this invention, in the range of 1 80 degrees or 0 times to 360 degrees, the direction of 
incidence can be acquired for a direct numeric value, and the detector which is moreover stable in 
the increment in monotone also as for the sensibility by the direction can be obtained from 0 times. 
Moreover, by setting up a ratio, the directivity of arbitration can be given and a surveymeter with an 
alarm can be realized. Furthermore, since the collimator made from lead is unnecessary,-izing can be 
carried out [ lightweight ] and it excels in portability. Moreover, the location of a line source can also 
be pinpointed by getting to know the direction of incidence over two or more detectors. Therefore, in 
an emergency, it can become effective detection equipment from a viewpoint of radiation control, 
protection, and monitoring at the time of usual. 
[Brief Description of the Drawings] 

[Drawing 1] The top view showing the example of a line source and the physical relationship of a 
detector 

[Drawing 2] The sectional view showing the configuration of an example of the conventional 
directivity detector 

[Drawing 3] The sectional view showing the radiation detector indicated by the patent reference 1 
[Drawing 4] The top view and sectional view showing the configuration of the 1st operation gestalt 
of this invention 

[Drawing 5] The block diagram showing the configuration of the measuring device of the 1st 
operation gestalt 

[Drawing 6] The top view for explaining the measurement principle of this invention 
[Drawing 7] Similarly it is a spectrum Fig. 

[Drawing 8] The diagram showing the example of the relation between the direction of incidence, 
and a ratio similarly 

[Drawing 9] The top view and sectional view showing the configuration of the 2nd operation gestalt 
of this invention 

[Drawing 10] The top view and front view showing the configuration of the application of this 
invention 

[Description of Notations] 
40 — Detecting element 
42 — Junction scintillator 
44 — Front scintillator 
46 — Back scintillator 
50 — Photomultiplier tube 
52 — Light-receiving side 
60 — Measuring circuit 
90 — Junction scintillator 
92, 94, 96 - Scintillator 
100 - Detector 
1 02 — Fixed means 
1 04 — Monitoring post 
1 10 — Nuclear paraphernalia 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The top view showing the example of a line source and the physical relationship of a 
detector 

[Drawing 2] The sectional view showing the configuration of an example of the conventional 
directivity detector 

[Drawing 3] The sectional view showing the radiation detector indicated by the patent reference 1 
[Drawing 4] The top view and sectional view showing the configuration of the 1st operation gestalt 
of this invention 

[Drawing 5] The block diagram showing the configuration of the measuring device of the 1 st 
operation gestalt 

[Drawing 6] The top view for explaining the measurement principle of this invention 
[Drawing 7] Similarly it is a spectrum Fig. 

[Drawing 8] The diagram showing the example of the relation between the direction of incidence, 
and a ratio similarly 

[Drawing 9] The top view and sectional view showing the configuration of the 2nd operation gestalt 
of this invention 

[Drawing 10] The top view and front view showing the configuration of the application of this 
invention 

[Description of Notations] 
40 — Detecting element 
42 — Junction scintillator 
44 — Front scintillator 
46 — Back scintillator 
50 — Photomultiplier tube 
52 — Light-receiving side 
60 — Measuring circuit 
90 ~ Junction scintillator 
92, 94, 96 - Scintillator 
1 00 -- Detector 
1 02 — Fixed means 
104 — Monitoring post 
1 10 — Nuclear paraphernalia 

[Translation done.] 
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